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ABSTRACT
Purpose::HUHSURGXFHGDQRQEDFWHULDOH[SHULPHQWDOPRGHOWRDVVHVVEODGGHULQÀDPPDWLRQDQGXULQDU\JO\FRVDPLQRJO\-
FDQV*$*H[FUHWLRQDQGH[DPLQHGWKHHIIHFWRIGLPHWK\OVXOIR[LGH'062
Materials and Methods:)HPDOHUDWVZHUHLQVWLOOHGZLWKHLWKHUSURWDPLQHVXOIDWH36JURXSVRUVWHULOHVDOLQHFRQWURO
JURXSV$WGLIIHUHQWGD\VDIWHUWKHSURFHGXUHKXULQHDQGEODGGHUVDPSOHVZHUHREWDLQHG8ULQDU\OHYHOVRIK\DOXURQLF
DFLG+$DQGVXOIDWHGJO\FRVDPLQRJO\FDQV6*$*ZHUHGHWHUPLQHG$OVRWRHYDOXDWHWKHHIIHFWRI'062DQLPDOV
ZHUHLQVWLOOHGZLWKHLWKHU'062RUVDOLQHKRXUVDIWHU36LQVWLOODWLRQ7RHYDOXDWHWKHHIIHFWRI'062LQKHDOWK\
EODGGHUVUDWVZHUHLQVWLOOHGZLWK'062DQGFRQWUROVZLWKVDOLQH
Results:,QWKH36JURXSVEODGGHULQÀDPPDWLRQZDVREVHUYHGZLWKSRO\PRUSKRQXFOHDUFHOOVGXULQJWKH¿UVWGD\VDQGO\P-
SKRPRQRQXFOHDULQWKHODVWGD\V+$DQG6*$*KDGSHDNVRIXULQDU\H[FUHWLRQDWWKHst and 7thGD\DIWHU36LQMHFWLRQ
'062VLJQL¿FDQWO\UHGXFHGEODGGHULQÀDPPDWLRQ,QFRQWUDVWLQKHDOWK\EODGGHUV'062SURGXFHGPLOGLQÀDPPDWLRQ
DQGDQLQFUHDVHLQXULQDU\+$OHYHOVDIWHUDQGGD\VDQGDQLQFUHDVHRI6*$*OHYHOLQGD\V$QLPDOVLQVWLOOHGZLWK
36DQGWUHDWHGZLWK'062KDGVLJQL¿FDQWO\UHGXFHGOHYHOVRIXULQDU\+$RQO\DWWKHstGD\8ULQDU\6*$*&UOHYHOV
ZHUHVLPLODULQDOOJURXSV
Conclusions: ,QFUHDVHGXULQDU\OHYHOVRI*$*ZHUHDVVRFLDWHGZLWKEODGGHULQÀDPPDWLRQLQD36LQGXFHGF\VWLWLVPRGHO
'062VLJQL¿FDQWO\UHGXFHGWKHLQÀDPPDWRU\SURFHVVDIWHUXURWKHOLDOLQMXU\&RQYHUVHO\WKLVGUXJSURYRNHGPLOGLQÀDP-
PDWLRQLQQRUPDOPXFRVD'062WUHDWPHQWZDVVKRZQWRLQÀXHQFHXULQDU\+$H[FUHWLRQ
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INTRODUCTION
 ,QWHUVWLWLDO F\VWLWLV ,& LV D KHWHURJHQHRXV
V\QGURPHGLDJQRVHGPDLQO\LQZRPHQFKDUDFWHUL]HG
E\SDLQIXOEODGGHUV\PSWRPVQRFWXULDXULQDU\IUH-
TXHQF\DQGXUJHQF\7KHVHV\PSWRPVXVXDOO\DSSHDU
DFXWHO\DQGIROORZDZD[LQJDQGZDQLQJFRXUVH
Investigative Urology 
 'LPHWK\OVXOIR[LGH'062KDVEHHQXVHG
DVDQLQWUDYHVLFDOWKHUDS\IRU,&GXHWRLWVDQWLLQÀDP-
PDWRU\DQGDQDOJHVLFSURSHUWLHV$OWKRXJKLWVPHFKD-
QLVPVRIDFWLRQKDYHQRW\HWEHHQIXOO\HOXFLGDWHGLW
LVDZHOOHVWDEOLVKHG WUHDWPHQW IRU ,&ZLWKSURYHQ
IHDVLELOLW\
Impaired barrier function of bladder epithe-
OLXPDQGVXEVHTXHQWLQ¿OWUDWLRQRIXULQHFRQWHQWVDUH
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H[SHFWHGLQLWLDOHYHQWVLQWKHSDWKRSK\VLRORJ\RI,&
*O\FRVDPLQRJO\FDQV*$*DUHFRPSOH[ORQJFKDLQ
SRO\VDFFKDULGHV FRPSRQHQWV RI WKH H[WUD FHOOXODU
PDWUL[DQGFHOOVXUIDFHZKLFKSOD\PXOWLSOHSK\VL-
RORJLFDOIXQFWLRQV7KH*$*OD\HULVWKRXJKWWR
FUHDWHDK\GURSKLOLFFRDWLQJLQWKHXQGHUO\LQJFHOOV
E\ELQGLQJZDWHUYLD WKHLUVXOIDWHGJURXSV$OWHUD-
WLRQVRIWKHXURWKHOLDO*$*OD\HUZKLFKPD\OHDGWR
KLJKHUEODGGHUSHUPHDELOLW\PLJKWDOVREHSUHVHQWLQ
,&
 &RQVLGHULQJWKHODFNRIDGH¿QHGFDXVHDQG
DOVR JHQHUDOO\ HIIHFWLYH WUHDWPHQWV H[SHULPHQWDO
PRGHOV RI ,& DUH D FKDOOHQJLQJ ILHOG 3URWDPLQH
VXOIDWH 36KDVEHHQXVHG LQH[SHULPHQWDOPRGHOV
RI ,&ZKLFK DW D ORZ FRQFHQWUDWLRQ PJP/
UHSUHVHQWVDQRQF\WRWR[LFDIIURQWWRXURWKHOLDOEDUULHU
LQVWHDGRIDEODGGHULUULWDQW36LVDSRO\FDWLRQLF
TXDWHUQDU\ DPLQHZKLFK FKDQJHV WKH SHUPHDELOLW\
RIWKHXURWKHOLXPDQGRWKHUW\SHVRIHSLWKHOLD,Q
WKLVVWXG\ZHH[DPLQHGWKHXULQDU\*$*H[FUHWLRQ
DQGLWVFRUUHODWLRQZLWKLQÀDPPDWLRQDQGWKHHIIHFW
RIWUHDWPHQWZLWK'062LQDQH[SHULPHQWDOPRGHO
RI,&LQGXFHGE\36
MATERIALS AND METHODS
Animals and Induction of Bladder 
,QÀDPPDWLRQ
 $GXOWIHPDOH:LVWDUUDWVWRJZHUH
KRXVHGLQOLJKWDQGWHPSHUDWXUHFRQWUROOHGURRPVRQD
KRXUVOLJKWGDUNF\FOHZLWKIUHHDFFHVVWRZDWHU
DQGIRRGSULRUWRWKHLUXVHLQH[SHULPHQWDOVWXGLHV
$OODQLPDOVWXGLHVZHUHFDUULHGRXWZLWKWKHDSSURYDO
RIWKH8QLYHUVLW\(WKLFV&RPPLWWHH
 5DWVZHUHDQHVWKHWL]HGZLWKDQLQWUDSHULWRQHDO
LQMHFWLRQRI[\OD]LQHPJNJDQGNHWDPLQHPJ
NJ([WHUQDOJHQLWDOLDZHUHFOHDQVHGZLWKSRYLGRQH
LRGLQHDQGDVPDOOTXDQWLW\RIOLGRFDLQHOXEULFDQW
ZDVDSSOLHGWRWKHH[WHUQDOXUHWKUD$JDXJHôLQFK
catheter was inserted into the bladder and the urine 
ZDVGUDLQHG%ODGGHULQMXU\ZDVLQGXFHGZLWKJUDGH
;366LJPD6W/RXLV02PJLQȝ/VWHULOH
VDOLQHDSSOLHGLQWUDYHVLFDOO\$IWHUPLQXWHV
WKH EODGGHUZDV GUDLQHG DQGZDVKHGZLWK ȝ/
VDOLQH7KHFDWKHWHUZDVUHPRYHGDQGWKHUDWV
ZHUHDOORZHGWRUHFRYHU&RQWUROUDWVZHUHLQLWLDOO\
LQMHFWHGZLWKȝ/VDOLQHDQGWKHVDPHSURFHGXUH
ZDVIROORZHG
Experimental Groups
 36JURXSVQ SHUGD\DQGFRQWUROJURXSV
Q SHUGD\ZHUHDQDO\]HGDWGLIIHUHQWGD\VIRO-
ORZLQJWKHSURFHGXUHst to 7thWKDQGWK GD\V
WRWDOQ 7KHUDWVZHUHKRXVHGKRXUVSULRU
WR VDFUL¿FH LQ DPHWDEROLF FDJH LQ RUGHU WR FROOHFW
XULQH7KHEODGGHUZDVUHPRYHGDQG¿[HGLQQRUPDO
EXIIHUHG IRUPDOLQ DQGXULQHZDV LPPHGLDWHO\
FHQWULIXJHG WR UHPRYH H[IROLDWHG FHOOV DQG XULQDU\
GHEULVDQGVWRUHGDWo&IRUIXUWKHUDQDO\VHV)LYH
QRQPDQLSXODWHGDQLPDOVGD\DOVRKDGWKHLUXULQH
FROOHFWHG3ULRUWRDVVD\WKHFUHDWLQLQH&UFRQWHQW
ZDVPHDVXUHGE\DNLWSXUFKDVHGIURP6LJPD&KHPL-
FDO&R6W/RXLV02
 7R HYDOXDWH WKH HIIHFW RI'062 RQ WKLV
H[SHULPHQWDOPRGHOKRXUVDIWHU36LQVWLOODWLRQ
WKHDQLPDOVZHUHLQWUDYHVLFDOO\LQVWLOOHGZLWK
/RIHLWKHU'062Q SHUGD\RUVDOLQHQ
 SHUGD\IRUPLQXWHV7RDVVHVVWKHHIIHFWRI
'062LQKHDOWK\EODGGHUVUDWVQ SHUGD\ZHUH
LQVWLOOHGZLWK/'062DQGFRQWUROVQ 
SHUGD\ZLWK/VDOLQHIRUPLQXWHV2QH
DQGGD\VDIWHUZDUGVKUVXULQHZDVFROOHFWHG
DQGEODGGHUVZHUH UHPRYHG IRUKLVWRSDWKRORJLFDO
DQDO\VLV
Histopathology
 $SSUR[LPDWHO\PWKLFNSDUDI¿QVHFWLRQV
ZHUHVWDLQHGZLWKKHPDWR[\OLQDQGHRVLQIRUJHQHUDO
PRUSKRORJ\7KHVDPSOHVZHUHEOLQGHGUHYLHZHGE\
WZR SDWKRORJLVWV (GHPD DQG YDVFXODU FRQJHVWLRQ
ZHUHJUDGHGDEVHQW PLOG PRGHUDWHDQG
VHYHUH(DFKLQÀDPPDWRU\FHOOW\SHZDVFRXQWHG
SRO\PRUSKRQXFOHDU301PDVWFHOODQGO\PSKR-
PRQRQXFOHDU /01 LQ  FURVV VHFWLRQV DW;
PDJQL¿FDWLRQDWWKHPRVWLQ¿OWUDWHGDUHD
Measurement of Urinary Hyaluronic Acid
 8ULQDU\ K\DOXURQLF DFLG +$ OHYHOVZHUH
PHDVXUHGE\DQRQFRPSHWLWLYHDQGQRQLVRWRSLFÀXR-
URDVVD\3ODWHVZHUHFRDWHGZLWKK\DOXURQDQELQGLQJ
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SURWHLQV +$%3 DQG VXFFHVVLYHO\ LQFXEDWHGZLWK
VDPSOHV FRQWDLQLQJ VWDQGDUG VROXWLRQV RI+$ RU
XULQH VDPSOHV IURP WKH GLIIHUHQW JURXSV ELRWLQ
FRQMXJDWHG+$%3 DQG HXURSLXPODEHOHG VWUHSWD-
YLGLQ$PHUVKDP/LIH6FLHQFH%XFNLQJKDPVKLUH
(QJODQG$IWHU UHOHDVH RI HXURSLXP IURP VWUHS-
WDYLGLQZLWKHQKDQFHPHQWVROXWLRQ3HUNLQ(OPHU
/LIH6FLHQFHV:D,ODF2\7XUNX)LQODQGWKH¿QDO
ÀXRUHVFHQFHZDVPHDVXUHGLQDÀXRURPHWHU+$
FRQFHQWUDWLRQZDVQRUPDOL]HGWR&UDQGH[SUHVVHG
LQQJPJ&U
Measurement of Urinary Sulfated GAG
 7ZRPLOOLOLWHUVRIXULQHIURPWKHGLIIHUHQW
JURXSVRIDQLPDOVZHUHDSSOLHGLQD6HSKDGH[*
FROXPQ HTXLOLEUDWHGZLWK GLVWLOOHGZDWHUZKLFK
VHSDUDWHV*$*IURPVDOWSLJPHQWVVPDOOHUFRP-
SRXQGVDQGRWKHULPSXULWLHV7KHLQFOXVLRQYROXPH
ZDVGLVFDUGHGDQGWKHIROORZLQJP/ÀRZWKURXJK
ZHUHFROOHFWHGYDFXXPGULHGDQGWKHQGLVVROYHGLQ
/RIGLVWLOOHGZDWHUDQGNHSWIUR]HQDWo&IRU
DQDO\VLV$IWHUZDUGV/RIWKHVWRUHGVDPSOHVDQG
/RIDQDTXHRXVPL[WXUHRIPJP/RIVWDQGDUG
*$*&KRQGURLWLQDQGVXOIDWH&6'HUPDWDQ
VXOIDWH'6DQG+HSDUDQVXOIDWH+6ZHUHDSSOLHG
LQFPWKLFNDJDURVHJHOVODEVDJDURVH
LQ  Q0GLDPLQRSURSDQHDFHWDWH EXIIHU S+
WRSURFHHGZLWKWKHHOHFWURSKRUHVLV7KHJHO
VODEVZHUHWKHQ¿[HGZLWKFHW\OWULPHWK\ODP-
PRQLXPEURPLGHGULHGVWDLQHGZLWKWROXLGLQHEOXH
DQGTXDQWL¿HGE\GHQVLWRPHWU\ DW QP*$*
FRQFHQWUDWLRQZDVQRUPDOL]HGWR&UDQGH[SUHVVHG
LQJPJ&U
Statistical Analysis
 &RPSDULVRQEHWZHHQWUHDWHGJURXSVDQGWKHLU
UHVSHFWLYHFRQWUROJURXSVZDVFDUULHGRXWE\SHUIRUP-
LQJ6WXGHQW¶VWWHVW IRU SDUDPHWULF GDWD DQG0DQQ
:KLWQH\8WHVWIRUQRQSDUDPHWULFGDWD&RPSDULVRQ
EHWZHHQDOOWKHJURXSVZDVFDUULHGRXWE\$129$
ZKHQ QRUPDO GLVWULEXWLRQ RU.UXVNDO:DOOLV WHVW
ZLWKRXWQRUPDOGLVWULEXWLRQIROORZHGE\'XQQ¶VRU
7XNH\PXOWLSOHFRPSDULVRQWHVWV:HXVHGWKH6LJPD
6WDW VRIWZDUH IRU:LQGRZV   6636 ,QF
&KLFDJR,/
RESULTS
Histopathology
PS and Control Groups
(GHPDZDVPRUHSURQRXQFHGRQWKH¿UVWWKUHH
GD\VDIWHU36LQMHFWLRQ 9DVFXODUFRQJHVWLRQJUDGH
ZDVLQRYHUDOOKLJKHULQ36JURXSVDQGZDVFRQVLG-
HUHGVWDWLVWLFDOO\GLIIHUHQWRQWKH¿UVWWKUHHGD\VDQG
EHWZHHQWKHthDQGthGD\V)LJXUH$
 7KHEODGGHU VHFWLRQV VKRZHG IRFDO LQÀDP-
PDWRU\FKDQJHV&RQWURODQLPDOVKDGORZQXPEHURI
LQÀDPPDWRU\FHOOVGXULQJDOODQDO\]HGGD\V301
UDQJHGIURPWRPDVWFHOOVIURPWRDQG/01
IURPWRFURVVVHFWLRQGDWDQRWVKRZQ,QWKH36
JURXSVWKHUHZDVDSUHGRPLQDQFHRI301LQWKH¿UVW
IRXUGD\V)LJXUH%7KHRFFXUUHQFHRIPDVWFHOOV
GXULQJDOOGD\VZDVQRW LQÀXHQFHGE\HLWKHU36RU
VDOLQHLQMHFWLRQS )LJXUH&,QFRQWUDVW
/01LQ¿OWUDWHZDVPRUHSURPLQHQWDWWKHthWRth
GD\)LJXUH'
DMSO Groups
5DWVWUHDWHGZLWK'062KDGDVLJQL¿FDQWO\
UHGXFHG JUDGH RI HGHPD YDVFXODU FRQJHVWLRQ DQG
301FRXQWDWWKHstGD\DIWHU36LQVWLOODWLRQ$WWKH
7thGD\HGHPDYDVFXODUFRQJHVWLRQDQGLQÀDPPDWRU\
LQ¿OWUDWHV/01ZHUHDOVRVLJQL¿FDQWO\UHGXFHGLQ
WKH'062WUHDWHGJURXS([DPSOHVRIWKHVHLQÀDP-
PDWRU\DOWHUDWLRQVDUHVKRZQLQ)LJXUH&RQYHUVHO\
ZKHQ'062ZDVLQMHFWHGLQKHDOWK\EODGGHUVWKHUH
ZDVDPRUHSURQRXQFHG301LQ¿OWUDWHDWWKHst and 
7thGD\VDQGHGHPDDWWKHstGD\0DVWFHOOFRXQWZDV
LQFUHDVHGRQO\RQ WKHthGD\  LQ WKH'062JURXS
7DEOH
GAG Measurement
PS and Control Groups
8ULQDU\+$&UOHYHOVZHUHKLJKHULQDOOGD\V
IROORZLQJLQWUDYHVLFDO36LQMHFWLRQ7KHUHZHUHWZR
SHDNVRIXULQDU\+$H[FUHWLRQDWWKHstGD\DQGth
GD\V&RPSDUHGZLWK WKH OHYHOV GHWHFWHG DW GD\ 
DQLPDOV+$&URQWKHstGD\ZDVLQFUHDVHGIROG
and on the 7thGD\IROGS)LJXUH$
 8ULQDU\ 6*$*&U IROORZHG DQ DOPRVW
VLPLODUSDWWHUQRIH[FUHWLRQIROORZLQJ36LQMHFWLRQ
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LQFUHDVLQJ DW WKH¿UVW GD\ZLWK DPRUH UHPDUNDEOH
SHDNDWWKHthGD\8ULQDU\6*$*&UOHYHOVDWth
GD\ZHUH LQFUHDVHGIROGFRPSDUHG WR OHYHOVRQ
GD\S)LJXUH%
DMSO Groups
7KHLQVWLOODWLRQRI'062LQKHDOWK\EODGGHUV
SURYRNHGDQLQFUHDVHLQXULQDU\+$&UOHYHOVDIWHU
DQGGD\VDQGDQLQFUHDVHRI6*$*&UOHYHODIWHU
GD\V$QLPDOV LQVWLOOHGZLWK36DQG WUHDWHGZLWK
'062KDG VLJQL¿FDQWO\ UHGXFHG OHYHO RI XULQDU\
+$RQO\ DW WKH st GD\8ULQDU\6*$*&U OHYHOV
ZHUHVLPLODULQDOOJURXSV7DEOH7KHUHZHUHQR
GLIIHUHQFHVLQXULQDU\FUHDWLQLQHOHYHOVEHWZHHQWKH
JURXSV
COMMENTS
 7KHSRO\FDWLRQLFTXDWHUQDU\DPLQH36KDV
DZHOO GRFXPHQWHG HIIHFW RI LQFUHDVLQJ XURWKHOLDO
SHUPHDELOLW\36LQFUHDVHGZDWHUDQGXUHDSHUPHDELO-
LW\UHGXFHGWKHWUDQVHSLWKHOLDOUHVLVWDQFHSURYRNHG
SDWFK\XPEUHOOD FHOO O\VLV DQGGDPDJH WR WKH WLJKW
Figure 1 – Histopathological analysis. Time course of effects of intravesical PS instillation on edema and vascular congestion grade 
$RQ301FRXQW¿HOG%RQPDVWFHOOFRXQW¿HOG&DQGRQ/01FRXQW¿HOG'9DOXHVDUHPHDQVLQWKHEDUVDQGPHGLDQZLWK
LQWHUYDOER[SORWVSSRLQWVRQWKH36WLPHFRXUVHYVWKRVHRQWKHFRQWUROWLPHFRXUVH
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Table 1 – Pathological features in DMSO groups.
Group Edema JUDGH Vascular Congestion 
JUDGH
PMN Count 
(median)
Mast Cell 
Count (median)
LMN Count 
(median)
1 day
Q 
7 days
Q 
1 day
Q 
7 days
Q 
1 day
Q 
7 days
Q 
1 day
Q 
7 days
Q 
1 day
Q 
7 days
Q 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SVDOLQHJURXS;'062JURXSDWGD\RU0DQQ:KLWQH\8WHVW‡S36VDOLQHJURXS;36'062JURXSDWGD\
RU0DQQ:KLWQH\8WHVW'062 GLPHWK\OVXOIR[LGH
MXQFWLRQVZLWKUHGXFHGH[SUHVVLRQRIXURSODNLQVDQG
=2LQDQDQLPDOPRGHO7KHVH¿QGLQJVZHUH
also described in biopsies and cell culture obtained 
IURPSDWLHQWVZLWK,&
 'XHWRWKHVHDFWLRQVLQWUDYHVLFDOLQVWLOODWLRQ
RI36FRXOGSURYLGHDQHIIHFWLYHDQGUHOLDEOHPRGHO
RIXURWKHOLDOGDPDJH:HWKHUHIRUHFKRVHLWWRVWXG\
WKHFRQVHTXHQFHVRIWKHLQFUHDVHRISHUPHDELOLW\RQ
WKHXURWKHOLXPIRFXVLQJRQEODGGHULQÀDPPDWLRQDQG
RQXULQDU\*$*EHKDYLRU
 7KH KLVWRORJLFDO VHFWLRQV GHPRQVWUDWHG D
FOHDUGLIIHUHQFHEHWZHHQ36DQGFRQWUROJURXSV7KH
LQÀDPPDWLRQZDVIRFDOLQWKHVHFWLRQVLQDFFRUGDQFH
ZLWKRWKHUDQLPDOVWXGLHVDQGZLWK¿QGLQJVLQELRSVLHV
IURP,&SDWLHQWV)HDWXUHVDVVRFLDWHGZLWK,&
VXFKDVHGHPDDQGFRQJHVWLRQZHUHGHWHFWDEOHDQG
VLJQL¿FDQWZLWKLQ WKH36JURXSV7KHUHZDVDQDS-
SDUHQWWHPSRUDOHYROXWLRQRIWKHLQÀDPPDWLRQIURP
301LQ¿OWUDWHLQWKH¿UVWIRXUGD\VWRD/01LQ¿OWUDWH
DIWHUWKHthGD\ZKLFKODVWHGXQWLOWKHthGD\7KHVH
UHVXOWVGHPRQVWUDWHWKDWHYHQDIWHUWKHUHPRYDORI36
IURPWKHEODGGHUE\ZDVKLQJLWZLWKVDOLQHWKHUHLVD
SHUVLVWHQFHRIORFDOLQÀDPPDWRU\SURFHVVSRVVLEO\
GXH WR WKH LQFUHDVHRISHUPHDELOLW\ DQG OHDNDJHRI
XULQDU\FRPSRQHQWV
 '062D86)HGHUDO'UXJDQG)RRG$G-
PLQLVWUDWLRQDSSURYHGLQWUDYHVLFDOWKHUDS\IRU,&KDV
EHHQXVHGWRSURYLGHV\PSWRPDWLFUHOLHIRIFKURQLF
SDLQ LQ WKHVH SDWLHQWV'062KDV DQWLLQÀDPPD-
WRU\DQGUHDFWLYHR[\JHQVFDYHQJHUDFWLRQVFURVVHV
PHPEUDQHVHDVLO\ LPSDLUVWKHQHUYHFRQGXFWLRQRI
&¿EHUVSUHYHQWVGHSRO\PHUL]DWLRQRI+$LQKLELWV
DQJLRJHQHVLVRIHQGRWKHOLDOFHOOVDQGKDVORFDODQHV-
WKHWLFSURSHUWLHV+RZHYHULWVPHFKDQLVP
of action and effects on bladder tissue function are 
QRWFRPSOHWHO\XQGHUVWRRG
 $VZH IRXQG WZRPDMRU SHDNV RI LQÀDP-
PDWLRQZHH[DPLQHGWKHHIIHFWRI'062RQWKHVH
LQIODPPDWRU\ FKDQJHV DQG DOVR RQ KHDOWK\ EODG-
GHUV'062VLJQL¿FDQWO\UHGXFHGWKHLQÀDPPDWRU\
SURFHVV DW ERWKst and 7th GD\V DIWHU WKHXURWKHOLDO
LQMXU\ZKLFK SURYHV LWV DQWLLQÀDPPDWRU\ DFWLRQ
LQWKHEODGGHU&RQYHUVHO\WKLVGUXJSURYRNHGPLOG
LQÀDPPDWLRQLQQRUPDOPXFRVD7KLV¿QGLQJPLJKW
support the initial complaint from some patients of 
H[DFHUEDWHG XUHWKUDO EXUQLQJ DQGSHOYLF SDLQ DIWHU
'062LQVWLOODWLRQ
 7KH*$*OD\HURQWKHHSLWKHOLDOEODGGHUVXU-
IDFHZLWKLWVK\GURSKLOLFFKDUDFWHULVWLFVLVWKRXJKW
WRVKLHOGWKHXURWKHOLXPIURPPLFURFU\VWDOVSURWHLQV
SDWKRJHQV DQG QR[LRXV VXEVWDQFHV *$*DUH
FRPSRVHGE\UHSHDWLQJGLVDFFKDULGHXQLWVFRQVLVWLQJ
RIDOWHUQDWLQJKH[RVDPLQHDQGXURQLFDFLG+\DOXURQLF
DFLG +$ LVDQRQVXOIDWHG*$*PRVWDEXQGDQWO\
IRXQGLQORRVHFRQQHFWLYHWLVVXH,QWKHEODGGHU+$
LVPRUHDEXQGDQWLQWKHXQGHUO\LQJFRQQHFWLYHWLVVXH
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Figure 2 –/LJKWPLFURVFRS\RIGLPHWK\OVXOIR[LGH'062JURXSV$36VDOLQHGD\H[XOFHUDWLRQRIWKHXURWKHOLXPZLWKLQWHQVH
QHXWURSKLOLFLQ¿OWUDWH1RWHWKHFRPSOHWHORVVRIWKHXURWKHOLDODUFKLWHFWXUH%36'062GD\VFDUFHQHXWURSKLOVLQWKHODPLQD
SURSULDDUURZV1RWHWKHLQWDFWXURWKHOLXP&36VDOLQHGD\VH[XEHUDQWDJORPHUDWLRQRIO\PSKRF\WHVLQWKHODPLQDSURSULD
ZLWKVRPHHGHPDLQWKHXQGHUO\LQJOD\HUV'36'062GD\VUDUHO\PSKRF\WHVLQWKHODPLQDSURSULDDUURZV1RWHWKHLQWDFW
XURWKHOLXP+(;
RIWKHPXFRVDDQGEHWZHHQWKHVPRRWKPXVFOHOD\-
HUV 6XOIDWHG*$*6*$*RFFXUFRYDOHQWO\
OLQNHGWRSURWHLQFRUHVIRUPLQJSURWHRJO\FDQV7KH
FHOOVXUIDFHSURWHRJO\FDQVDUHFRPSRVHGE\SURWHLQV
DQGDGHQVHOD\HURILQWHUFDODWHG*$*IRUPLQJWKH
VRFDOOHG*$*OD\HU
 %DVHGRQWKHWKHRU\SURSRVHGE\3DUVRQVHW
DORIDQXURWKHOLDOGH¿FLHQF\RI*$*DVDQHWLRORJL-
FDOIDFWRUIRU,&XULQDU\FRQFHQWUDWLRQRIWKHVH
FRPSRXQGVKDYHEHHQPHDVXUHGLQRUGHUWRHVWDEOLVK
DGLVHDVHPDUNHU'HVSLWHWKHK\SRWKHVLVRIDGH¿FLHQW
*$*OD\HURQWKHFHOOVXUIDFHWKHDPRXQWRI*$*LQ
WKHXULQHGRHVQRWQHFHVVDULO\UHÀHFWWKLVFRQGLWLRQ
'LIIHUHQWVWXGLHVKDYHGHVFULEHGHLWKHUGHFUHDVHGRU
HOHYDWHG WRWDO*$*DQG+$OHYHOV LQSDWLHQWVZLWK
,& 5HFHQWO\ LQFUHDVHG XULQDU\6*$*  DQG
+$OHYHOVZHUHDVVRFLDWHGZLWKVHYHUH,&EDVHGRQ
DV\PSWRPTXHVWLRQQDLUH
 :H DVVHVVHG XULQDU\*$* WR YHULI\ WKHLU
H[FUHWLRQLQWKLVPRGHORIXURWKHOLDOLQMXU\8ULQDU\
+$DQG6*$*KDGDVLPLODUSDWWHUQRIH[FUHWLRQ
VLQFHWZRXULQDU\SHDNVZHUHGHWHFWHGDWWKHst and 
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at 7thGD\7KHVHLQFUHDVHGOHYHOVZHUHFRQFRPLWDQW
ZLWKPRUHSURQRXQFHG301LQ¿OWUDWHDQGHGHPDDQG
/01LQ¿OWUDWHDQGYDVFXODUFRQJHVWLRQUHVSHFWLYHO\
7KHVHGDWDPLJKWVXJJHVWWKDWLQFUHDVHGXULQDU\OHYHOV
PD\EHDVVRFLDWHGZLWKEODGGHULQÀDPPDWLRQ
 8ULQDU\+$OHYHOVVHHPHGWREHDVVRFLDWHG
ZLWKWKHRFFXUUHQFHRI301LQ¿OWUDWH'062WUHDW-
PHQWRQO\LQÀXHQFHGWKHXULQDU\+$H[FUHWLRQDWWKH
stGD\FRQFRPLWDQWO\ZLWKUHGXFHG301LQ¿OWUDWH
$GGLWLRQDOO\KLJKHUOHYHOVRIWKLVFRPSRXQGZHUHDV-
VRFLDWHGZLWKWKLVW\SHRILQÀDPPDWRU\LQ¿OWUDWHZKHQ
'062ZDVLQVWLOOHGLQKHDOWK\EODGGHUV'062WUHDW-
PHQWGLGQRWLQÀXHQFHXULQDU\6*$*H[FUHWLRQ
 +$DOVR KDV DQ LQÀXHQFHRQ LQÀDPPDWLRQ
SURFHVV VXFK DVPLJUDWLRQ GLIIHUHQWLDWLRQ FHOOXODU
SUROLIHUDWLRQ DQJLRJHQHVLV DQG LQGXFWLRQRI SURLQ-
ÀDPPDWRU\ F\WRNLQHV DQG FKHPRNLQHV'XULQJ LQ-
ÀDPPDWLRQRUDIWHULQMXU\+$PD\HLWKHUEHGHJUDGHG
Figure 3 – Urinary GAG measurement. Time course of effects of intravesical PS or saline instillation on urinary HA (A) and urinary 
6*$*%7KHFRQFHQWUDWLRQVZHUHQRUPDOL]HGE\XULQDU\FUHDWLQLQH9DOXHVDUHPHDQV6'3SRLQWVRQWKH36WLPHFRXUVH
YVWKRVHRQWKHFRQWUROWLPHFRXUVH3FRPSDULVRQEHWZHHQ36JURXSV+$GD\YVGD\GD\YVGD\6*$*GD\
YVGD\VDQG
Table 2 – Urinary GAG levels in DMSO groups.
Group HA/Cr QJPJ S-GAGJPJ
1 day
Q 
7 days
Q 
1 day
Q 
7 days
Q 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RQ,&2QWKHRWKHUKDQGLWFDXVHGLQÀDPPDWLRQLQ
QRUPDOPXFRVDZKLFKFRXOGH[SODLQWKHLQLWLDOÀDUH
XSRIV\PSWRPVWKDWVRPHSDWLHQWVUHODWH8ULQDU\+$
OHYHOVVHHPHGWREHDVVRFLDWHGZLWKWKHRFFXUUHQFH
RI301LQ¿OWUDWHVLQFHORZHUXULQDU\+$OHYHOVDQG
UHGXFHG301 LQ¿OWUDWHZHUH FRQFRPLWDQW¿QGLQJV
DIWHU'062 LQVWLOODWLRQ'062 WUHDWPHQW GLG QRW
LQÀXHQFHXULQDU\6*$*H[FUHWLRQ
CONFLICT OF INTEREST
1RQHGHFODUHG
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'ULVFROO$7HLFKPDQ-0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
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LQWRVPDOOHUZHLJKWPROHFXOHVE\K\DOXURQLGDVHVRU
KDYHLWVV\QWKHVLVHQKDQFHGE\K\DOXURQDQV\QWKDVHV
'HJUDGDWLRQFRXOGDOVRRFFXUPHGLDWHGE\IUHHUDGL-
FDOV$V'062KDVDQDQWLLQÀDPPDWRU\HIIHFW
GHSRO\PHUL]DWLRQRI+$DQGLVNQRZWREHDVFDYHQJHU
RIWKHLQWUDFHOOXODUK\GUR[\OUDGLFDOWKHFRQFRPLWDQW
UHGXFHGLQÀDPPDWLRQDQGXULQDU\+$OHYHOVLQWKH
'062WUHDWHGJURXSPLJKWUHSUHVHQWDQLPSDLUPHQW
RIHLWKHUGHJUDGDWLRQRUV\QWKHVLVRIWKLVFRPSRXQG
 6XOIDWHG*$*DOVRSOD\UROHLQLQÀDPPDWLRQ
DQGZRXQGKHDOLQJSURFHVV$IWHULQMXU\WKH\EHFRPH
VROXEOHDV WKH\DUHUHOHDVHGIURPWKHLUSURWHLQFRUH
/LNHZLVH WKHLU V\QWKHVLV LV DOVR HQKDQFHG GXULQJ
LQÀDPPDWLRQ%RWKV\QWKHVL]HGDQGUHOHDVHG6*$*
SDUWLFLSDWHLQGLIIHUHQWSKDVHVRIWKHLQÀDPPDWLRQDQG
WLVVXHUHSDLU7KHWUHDWPHQWZLWK'062GLGQRW
VLJQL¿FDQWO\DOWHUWKHXULQDU\6*$*H[FUHWLRQLQWKLV
H[SHULPHQWDOPRGHO$WWKH¿UVWGD\DIWHUWKHLQMXU\WKH
KLJKHUXULQDU\6*$*FRQFHQWUDWLRQPD\KDYHFRUUH-
VSRQGHGWRDGHVTXDPDWLRQRIWKHVXSHU¿FLDOXURWKHOLDO
OD\HUVWKDWRFFXUUHGGXHWRWKHLQVWLOODWLRQRI36DIWHU
WKHWUHDWPHQWZLWK'0627KHVHFRQGSHDNRIXULQDU\
H[FUHWLRQPLJKWUHSUHVHQWWKHXURWKHOLDOUHFRYHU\SUR-
FHVVLQZKLFKWKHVHFRPSRXQGVPD\SOD\DSDUW
 $OWKRXJKWKLV LVDQDFXWHPRGHORIXURWKHOLDO
LQMXU\DQGVRQRWQHFHVVDULO\UHSUHVHQWDWLYHRIWKH,&
SDWLHQW LW VXSSOLHVYDOXDEOH LQIRUPDWLRQFRQFHUQLQJ
XULQDU\*$*H[FUHWLRQDQGLWVUHODWLRQVKLSZLWKEODGGHU
LQÀDPPDWLRQYDOLGDWHGE\WKHFKDQJHVRFFXUUHGDIWHU
'062WUHDWPHQW,QDQDFXWHSKDVHWKHUHLVDQLQFUHDVHG
*$*H[FUHWLRQZKLFKPD\EHREVHUYHGLQSKDVHVRI
ZRUVHQLQJ V\PSWRPV+RZHYHU LQDFKURQLFSKDVH
*$*SURGXFWLRQDQGH[FUHWLRQPD\UHDFKHTXLOLEULXP
DQGXULQDU\OHYHOVPLJKWQRWUHÀHFWDQ\FKDQJHV
CONCLUSIONS
 ,QWUDYHVLFDOLQVWLOODWLRQRI36SURPRWHGIRFDO
LQÀDPPDWRU\FKDQJHVZLWKWZRGLVWLQFWW\SHVRILQ-
¿OWUDWH301LQLWLDOO\DQG/01DIWHUZDUGV(OHYDWHG
OHYHOVRIXULQDU\*$*ZHUHDVVRFLDWHGZLWKEODGGHU
LQÀDPPDWLRQ7ZRSHDNVRIXULQDU\H[FUHWLRQZHUH
FRQFRPLWDQWZLWK 301 DQG/01 LQILOWUDWH7KH
WUHDWPHQWZLWK'062UHGXFHG WKHVH LQÀDPPDWRU\
FKDQJHV7KLVORFDODQWLLQÀDPPDWRU\DFWLRQPD\EH
DPHFKDQLVPE\ZKLFK LW H[HUWVDEHQH¿FLDO HIIHFW
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EDITORIAL COMMENT
$QXPEHU RIPRGHOV RI XURWKHOLDO GDPDJH
KDYHEHHQXVHGWRLQYHVWLJDWHWKHHIIHFWVRI ORVVRI
EDUULHU IXQFWLRQ1RQH KDV EHHQ SDUWLFXODUO\ZHOO
FKDUDFWHUL]HG7KLVVWXG\FKDUDFWHUL]HVWKHUHVSRQVH
RYHUVHYHUDOGD\VRIWKHSURWDPLQHVXOIDWHPRGHODQG
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